Abstract. This article is devoted to improve the performance characteristics of plasticized fine-grained concrete for the hydraulic structures. The results of experimental studies on the selection of the optimal dosage of components. Justified the application of plasticized fine hydraulic concrete for facing and repair of the hydraulic structures. The result of the experimental study is the selection of the optimal composition of the fine hydraulic concrete with improved characteristics.
The Russian Federation has a large number of rivers with a total length of about 10 million km, many of which are navigable. A large part of the river hydraulic structures due to their intensive use is in poor condition. Repair of such structures are generally very timeconsuming and expensive.
To solve the problem of increasing the effective performance of hydraulic fine-grained concretes need to optimize their composition and technology of preparation and use the organic and mineral modifying additives [1] [2] [3] [4] [5] .
The aim of the work was to obtain the fine-grained concrete for facing and repair of river hydraulic structures which has the necessary strength, waterproofness and frost resistance due to seal its structure through the use of the organic and mineral additives in the form of superplasticizer, metakaolin and hydrophobizing silicone fluid. To reduce the water demand of fine-grained sand-cement concrete mixture, while maintaining its desired mobility (the flow of fresh concrete by the Flow table test must be equal 150-160 mm) should be used superplasticizer [6] [7] [8] [9] [10] [11] . As the plasticizer used superplasticizer "Khimkom F-1" as a 30% aqueous solution (table 1) .
Superplasticizer "Khimkom F-1" represents sulfonated product of the aldol condensation of formaldehyde. Superplasticizer concentration ranged from 0.6 to 1.5% of the cement mass in terms of dry matter additive.
Selecting "Khimkom F-1" as a superplasticizer due to the fact that the use of this plasticizer allow to obtain from highly mobile concrete mix, characterized by high uniformity, necessary persistence of mobility and practically requires not vibration compaction, strong and durable fine-grained concrete with a high frost resistance and waterproofness.
As a result of experimentation, it was found that the maximum compressive strength of the fine-grained concrete (55.4 MPa) and its tensile strength at bending (8.8 MPa) at 28 days of normal hardening, as well as its high waterproofness (W20) obtained by using superplasticizer "Khimkom F-1" in an amount of 1.2% of the cement mass in terms of dry matter (table 1) .
One of the main factors softening concrete is its increased porosity [6] . It arises from the concrete degradation during operation, and is expressed in loosening its structure, weakening the connection between the crystal growths in the cement stone and cement stone and the particle aggregates, resulting in reduced strength of the concrete, and also promotes filtration of water and aggressive fluids at concrete volume and, in addition, abrasive and frosty destruction of concrete. The solution to this problem may be a significant seal structure of concrete. To reduce the consumption of cement and seal of the concrete structure as a finely dispersed mineral additives in concrete mixture was introduced metakaolin (table 2) . Moreover, the amount should not exceed 15% by weight of cement, as it contains active silicon dioxide, and aluminum oxide in about equal proportions and therefore stronger than microsilica binds free calcium hydroxide, which reduces the alkalinity of the medium in the concrete and can cause corrosion of steel reinforcement [12] . Furthermore, the introduction of metakaolin as any other from fine fillers in more quantity increases water demand of the concrete mix due to its fineness and a large specific surface area values reaching 15 m 2 /g and above [15] .
As a result of experiments, it was found that when injected into the plasticized finegrained concrete mixture of highly active metakaolin with a specific surface area value 15 m 2 /g in the amount up to 15% by weight of cement while reducing the proportion of sand was a slight increase in strength of concrete after 28 days of normal hardening when tested tensile strength at bending from 8.8 to 9.8 MPa while a slight increase its compressive strength from 55.4 to 56.7 MPa. According to the experimental data obtained a waterproofness of the fine-grained concrete as a result of the metakaolin introduction changed little and remained at a level corresponding grade of concrete on waterproofness W20 (table 2) .
In order to improve a waterproofness and a frost resistance of a hydraulic fine concrete in the concrete mix was introduced a hydrophobizing silicone fluid [9] : "SOFEKSIL-40" which is a 50% aqueous potassium methylsiliconate concentrate.
As a result, it has been experimentally shown that the introduction of plasticized finegrained concrete mix "SOFEKSIL-40" in the amount of 0.2% of the cement mass effectively increases frost resistance and waterproofness of concrete. When using 0.2% "SOFEKSIL-40" actual concrete frost resistance increased from 492 to 653 test cycles, which corresponds to an increase in its mark on frost resistance from F400 to F600 (table  3) . Since the modified fine-grained concrete is designed for facing and repair of the hydraulic structures, and it should be laid in thin layers with a thickness of 10 -30 mm, it is necessary to evaluate the shrinkage deformation. To estimate the shrinkage deformation was used the following compositions:
•сontrol composition -the plasticized coarse-grained concrete (class of compressive strength B 40);
•composition №1 -the plasticized fine-grained concrete (class of compressive strength B 40);
•composition №4 -the plasticized fine-grained concrete with the addition of highly active metakaolin and hydrophobizing silicone fluid "SOFEKSIL-40"( class of compressive strength B 50).
The test results are shown in table 4. From the above test results shown that the samples of the developed fine-grained concrete are less prone to shrinkage than the control samples, what makes it possible to use the fine-grained concrete designed as a facing or repair material. Thus, the number and size of shrinkage cracks will be minimal.
Thus, in a result of conducted researches it was established that the introduction into the concrete mixture the organic and mineral additives in the form of superplasticizer "Khimkom F-1" (in the amount of 1.2% by weight of cement in terms of dry matter) with a strong plasticizing and water-reducing action, metakaolin (15% by weight of the cement) as a fine mineral sealing component and hydrophobizing silicone fluid "SOFEKSIL-40" (0.2% by weight of cement) allows to obtain a hydraulic fine-grained concrete having high strength (compressive strength is equal 57.5 MPa), waterproofness (grade of concrete on waterproofness is W20) and frost resistance (grade of concrete on frost resistance is F600). In this case, the optimum ratio of raw materials in 1 m 3 of the fine-grained concrete mixture is:
• cement -550 kg;
• sand -1417.5 kg;
• water -150 kg;
• "Khimkom F-1" (in terms of dry matter) -6.6 kg;
• metakaolin -82.5 kg;
• "SOFEKSIL-40" -1.1 kg. 
